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DETAILED ACTION 

Regarding Claims 1-11. (Canceled) 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1 2-1 7, 20-22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Milliken et al., "Race car Vehicle Dynamics," (1995) (hereinafter Milliken) in view of 
Ono et al., US-PGPUB 2004/0133330 (hereinafter Ono). 

Regarding Claim 12. Milliken discloses calculating the lateral force in a motor 
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vehicle with an electromechanical or electrohydraulic steering system, the method 
comprising: 

calculating a total restoring torque from the steering rod force by a calculation unit of the 
vehicle, with the said total restoring torque comprising a restoring torque generated by 
lateral force and other restoring torques, quantitatively determining, by the calculation 
unit of the vehicle, the other restoring torques based on measured values, subtracting 
the other restoring torques from the total restoring torque for determining the restoring 
torque generated by the lateral force by the calculation unit of the vehicle, and 
determining the lateral force from the restoring torque generated by the lateral force by 
the calculation unit of the vehicle (Section 2. 1 1, Torque About the wheel Spin Axis, pgs. 
74-75, particularly the equation shown on pages 75, where Tin is the steering torque (or 
steering rod force), other restoring torques that includes Mz, which is the Aligning torque 
due to inclination angle, and Fy is the lateral force); Section 2. 10, pgs. 69-75; Section 
2.2, section Mechanical Trail, Pneumatic trail and steering torques, pgs. 28-31; section 
2.5, section Aligning torque due to camber, pg 27) Since the torque equation is given, it 
would have been obvious to a person of ordinary skill in the art to subtract the other 
restoring torques from the total restoring torque for determining the restoring torque 
generated by the lateral force by the calculation unit of the vehicle, and determine the 
lateral force from the restoring torque generated by the lateral force by the calculation 
unit of the vehicle, since it only involves rearranging the well known equation, and only 
requires routine skill in the art. 
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Milliken does not disclose recording a steering rod force. 

Ono disclose self-aligning torque calculating apparatus, which consists of the steering 
torque (or force) detection portion, which is used to accurately determine one of the 
parameter (namely the surface friction state) related to the stability of the vehicle {Fig. 2; 
21; Paragraph [0007]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use Ono's teaching in Smith to accurately record the steering torque (or 
force), as taught by Ono, so as to accurately calculate the lateral force for the purpose 
of the optimal vehicle stability and control. 

Regarding Claim 13. Milliken discloses a steering rod force (or torque) and the 
total restoring torque is included in the determination of the lateral force {pg. 75; Tin is 
the steering force (or torque) and the torque on the right side is the total restoring 
torque; Fy is the lateral force, Mz is the aligning torque, which can also be used to 
determine the lateral force from the pneumatic trail relationship). Although Milliken does 
not disclose a transmission ratio between the steering rod force and the total restoring 
torque is included in the determination of the lateral force, it would have been obvious to 
a person of ordinary skill in the art to divide the steering rod force (or torque) by the total 
restoring torque to get the said ratio, since such mathematical representation is another 
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common way to represent a relationship between two sets of parameters by a constant 
(or ratio), and only requires routine skill in the art. 

Regarding Claim 14. Milliken discloses the transmission ratio is responsive to a 
steering angle {pg. 267, 4 th and 5 th paragraphs; pg. 149, The Derivative Notation 
section, 2 nd paragraph, where the lateral force and yawing moment are linear functions 
of steering angle 5. Furthermore, the aligning torque due to steer is in a direction to 
reduce the steer angle; pg. 69, Mz: Aligning Torque). Since the transmission ratio, 
wherein the denominator total aligning torque is a function of lateral force, and the 
lateral force is itself dependent on the steering angle, the transmission ratio is 
responsive to a steering angle. 

Regarding Claim 15. Milliken discloses a kingpin inclination, a caster angle or a 
combination thereof is included in the determination of the lateral force {pg. 30, 
Mechanical Trail, Pneumatic Trail and Steering Torques). 

Regarding Claim 16. Milliken discloses the other restoring torques comprise one 
or more of a restoring torque generated by rolling resistance, a brake force, a driving 
power, and a vertical force {Section 2. 1 1, Torque About the wheel Spin Axis, pgs. 74- 
75, particularly the equation shown on pages 75, where Mz is the Aligning torque, and 
Fy is the lateral force) 
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Regarding Claim 17. Milliken discloses the steering rod force is detected as a 
force that acts the left and right steering tie rods or as a total steering rod force {pg. 75; 
Tin the total steering rod force (or torque)). 

Regarding Claim 20. The modified Milliken does not disclose the total steering 
rod force is determined from the motor current and/or the motor position of one or more 
electric motors of the electromechanical or electrohydraulic steering system. 

Ono discloses the total steering rod force is determined from the motor current and/or 
the motor position of one or more electric motors of the electromechanical or 
electrohydraulic steering system (Fig. 2, Paragraph [0035]; Paragraph [0007]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use the Ono's teachings in the modified Milliken and determine the total 
steering rod force from the motor current and/or the motor position of one or more 
electric motors of the electromechanical or electrohydraulic steering system, so as to 
accurately record the steering torque, as taught by Ono, and thereby accurately 
calculate the lateral force for the purpose of optimal vehicle stability and control. 

Regarding Claim 21. Milliken discloses a sideslip angle is determined from the 
determined lateral force {pg. 155, Response to Applied Side Force; (3 is the slip angle; 
pg. 154, Response to Control, (3/5 is the sideslip angle; pg. 25, Fig. 27). 
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Regarding Claim 22. Milliken discloses a coefficient of friction is determined from 
the determined lateral force (pg. 26). 

4. Claims 1 8-1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Milliken, "Race Car Vehicle Dynamics," (1995) in view of Ono, US-PGPUB 
2004/0133330 as applied to claim 17 above, and further in view of Uenuma et al., US 
Pat No. 6751539 (hereinafter Uenuma). 

Regarding Claims 18 and 19. Milliken discloses steering rod force (pg. 712, No. 
1), steering torque generated by the driver (pg. 713, No. 4), a steering amplification 
(Power Steering, pg. 720, 3 rd paragraph for the driver), and a steering ratio (Steering 
ratio, pgs. 716-719; Fig. 19.5). Milliken also discloses steering- angle-responsive 
steering ratio (pg. 716, Steering Ratio section; Figure 19.5; pg. 717, 2 nd paragraph) 

Ono discloses steering torque generated by the driver (Paragraph [0039]), a steering 
amplification (power steering; Paragraph [0033]), and steering ratio with respect to 
steering force (Paragraph [0036], lines 28-39). 

The modified Milliken does not disclose the total steering rod force is calculated from a 
steering torque generated by the driver, a steering amplification, and a steering ratio. 
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Uenuma et al. disclose calculating steering force from a steering torque generated by a 
driver and a steering angle {Col. 4, lines 46-52). 

The steering- angle-responsive steering ratio is well known. As such, at the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to use 
the teachings of Uenuma in the modified Millliken and accurately calculate steering 
force from a steering torque generated by a driver, a steering amplification, and a 
steering angle (or steering- angle-responsive steering ratio), so as to have a vehicle 
steering control system that can provide accurate information on a roughness degree of 
road surface even when the roughness degree is small to such a degree as not induce 
a marked behavior of the associated motor vehicle {Col. 2, lines 13-19), as taught by 
Uenuma. 

5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Milliken 
et al., "Race car Vehicle Dynamics," (1995) (hereinafter Milliken) in view of Ono et al., 
US-PGPUB 2004/0133330, and further in view of Saib et al., US-PGPUB 2004/0024504 
(hereinafter Saib). 

Regarding Claim: 23. Milliken discloses the well known yaw damping with 
respect to lateral acceleration {pgs. 189-190). {Note: Applicant also discloses checking 
and limiting yaw movements in the Background of the Invention section, Paragraph 
[0005]).The modified Milliken does not disclose the steps of outputting the lateral force 



Application/Control Number: 10/593,730 Page 9 

Art Unit: 2857 

to a dynamic control system of the vehicle that is configured to check and limit yaw 
movement of the vehicle based upon the lateral force. 

Saib disclose the steps of outputting the lateral force to a dynamic control system of the 
vehicle that is configured to check and limit yaw movement of the vehicle based upon 
the lateral force {Paragraph [0061]; Figs. 4A and B). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art at the time of the invention to use the teachings of Saib in the modified 
Milliken and include the steps of outputting the lateral force to a said dynamic control 
system of the vehicle that is configured to check and limit yaw movement of the vehicle 
based upon the lateral force to ensure safety of the vehicle, as taught by Saib. 

Response to Arguments 

6. Applicant's arguments with respect to claims 12-23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Examiner's Note 

7. Brief prosecution history is given. Smith reference was used in the first two 
Non-final office actions. As a courtesy, the 2 nd Office action was sent out as a 2 nd Non- 
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Final action to clarify the earlier office action, as well as reject one newly added 
dependent claim 23. It was then, in the 2 nd Office action, that the Applicant brought 
attention to the Examiner that the date of publication of Smith reference was 
questionable with respect to the Applicant's earlier foreign priority date. In order to 
perfect the foreign priority, the Examiner requested a certified, English translated 
version of the earlier foreign priority document in the Final Office Action to overcome 
Smith, which the Applicant subsequently provided. As such, the prosecution is 
reopened, and this action is made 3 rd Non-Final based on a newly found prior art. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HYUN PARK whose telephone number is (571 )270- 
7922. The examiner can normally be reached on 8-4 PM, M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (571)272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. P.I 
01/03/2011 

Drew A. Dunn 
/Drew A. Dunn/ 
Supervisory Patent Examiner, Art Unit 2857 



